Gears are considered as one of the oldest machine elements. Early concepts used by the Chinese can be traced back to more than 2000 years ago in the BC time period. However, major development into precision elements did not occur until the first industrial revolution in the late 18th century. Since then, even though gear design has improved drastically, the fundamental concept has remained practically the same and there have been no other precision machine elements seriously challenging the important role of gears in transmitting power.
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In the era of the fourth industrial revolution, the reliance of modern industry on power transmission with gears is becoming ever more important. The needs of industry are currently dominated by increased output power to weight ratio, refinement of parasitic losses, robustness and improved noise, vibration and harshness behaviour. Systems transmitting power with gears are continuously improved in all aspects to meet the above requirements. New materials and designs are introduced by engineers; numerical methods are developed to decrease the time to market and more sophisticated computational and experimental techniques are employed.
This Special Issue on Power Transmission with Gears aims to communicate to colleagues in Industry and Academe recent advances in the design of such precision systems. The objective is to inform the Community about methods, analysis, design advances and new materials that contribute to the improvement in the performance of geared systems. The subsequent benefits are longer product/component life, less energy consumption and reduction in the product development time and cost. To this end, we have a showcase of research studies ranging from gear geometry to wear and dynamics. This collection of papers covers a variety of precision gear elements including spur, helical, planetary, bevel, hypoid and other related machines. The papers have been authored and co-authored by gear researchers in all major industrial regions around the world.
It is our hope that seasoned and new gear researchers will find this Special Issue useful, interesting and practical. We aspire that the collection of papers will highlight the importance of power transmission with gears and the role they play in modern society. 
